Priming of native soil organic matter by pyrogenic organic matter
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Effect of Repeated Residue Additions
What is priming in relation to pyrogenic organic matter? Dharmakeerthi et al. conducted a seven year long incubation study, and found that PyOM additions increased total OM mineralization for the first
Priming, in relation to pyrogenic organic matter (PyOM) 2.5 years, was equal to control after 6.2 years, and was 3% lower after 7.1 years. Cumulative nSOM mineralization was 23% less with the PyOM

investigated here, describes the change in mineralization rate of additions than without, and over 60% of the added PyOM was present in the labile soil fraction after the 7 year incubation. Repeated additions of

non.-pyrogenic (”nati\./e”.) soil organic m?’fter (.”SO'V') due to f‘he crop residues over seven years did not result in higher mineralization rates of the residue and nSOM. (Figure 4)
addition of PyOM. Priming may be ‘positive’, in that the addition of Effect of Plants and PyOM

PyOM increases the mineralization rate of native SOM, or ‘negative’,

. . . . Whitman et al. conducted several shorter incubation studies. Using Zea mays in a pot trial, we found that over the course of the 80 day trial,
in that the mineralization rate of nSOM is decreased.

increased nSOC mineralization due to the presence of plants (positive priming) was counteracted by PyOM additions (negative priming) (Figure 5).
Why is it important? Effect of mineralizability of added PyOM substrate

Soil organic carbon (SOC) makes up a significant and active portion of the global In another incubation trial, soil was pre-incubated for 6 months before use in the incubation jar. This study found that there was no ideal pre-
organic carbon pool, and of this SOC, PyOM-C can account for up to 45% (Singh et incubation time for soils in these studies, but rather that the mineralizability of the carbon added as PyOM was more important in facilitating

al., 2013, Bird et al., 1999)! These are enormous OC pools, and so understanding priming interactions (Figure 6).

how PyOM may affect or “prime” the cycling of nSOC or vice versa; this may have
large implications in our knowledge of OC cycling and potential C storage. In order

to study these interactions and to incorporate this process into future OC models, 20 | o | A
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Figure 4. Cumulative CO, released from all OM sources with PyOM (PyOM) and without
any additions (NON) (a), with sugarcane (SC) and the combination of PyOM and sugarcane Figure 5. Emissions rate over time. Error bars are +1SE. * Figure 6: Mean cumulative relative effect of PyOM additions on SOC mineralization
(PyOM+SC) (b), from native soil organic matter (nSOM) in treatments PyOM and NON (c), indicates significant differences between the +PyOM and - over time: (SOCPyOM-SOCno PyOM)/SOCno PyOM. Dashed lines indicate 1-day pre-
and from sugarcane plus nSOM in treatments (SC and PyOM+SC) (d). Note the differences PyOM pots (t-test, p < 0.05, n=12), and + indicates significant incubated soils; solid lines indicate 6-month pre-incubated soils. Black squares, dark
in scales of the y-axes. Arrows indicate sugarcane additions and/or mechanical disturbance differences between the +corn and -corn pots (t-test, p < grey diamonds, and light grey (Whitman et al. 2014)
of the soil (means and standard errors; n=3) (Dharmakeerthi et al. In Review) 0.05, n = 6). (Whitman et al., 2014)

Figure 1: (left) examples of positive priming mechanisms high concentration of pores on biochar surfaces. Microbes (pink)
Figure 2: (right) examples of negative priming mechanisms; may find protection from predators (orange and blue) within
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Figure 3: SEM photograph of wood-derived biochar showing the u r re n t WO r y " R 0.0100

orange pac-men represent microbes, grey circles: n"SOM pores. (Adapted from Lehmann and Joseph, 2009.) (Nematode
and black circles: pyOM. Adapted from Whitman, 2014. photo by Terry Niblack, Ohio Agriculture Journal) 0.0075 PYOM
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P: We pre-treated chars with an acetone wash to remove labile carbon to use in the present
incubation. We are also including a treatment that adds fresh uncharred biomass to soil, - Cumulative Partitioned Soil Co2-C respiration over fime for an Organic Rich Sol
and are using soils with three distinctly different carbon contents. Tl
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Figure 8: Data from our most recent
incubation depicting negative priming
with char additions and positive
priming with the addition of an
equivalent amount of uncharred
biomass. Soil used for this experiment
is an organic rich soil from Sweden.
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